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Abstract 
The aim of this study was to investigate pre-service elementary mathematics teachers’ problem types which were posed for 
modeling fraction division. Data was collected from pre-service elementary mathematics teachers in the spring semester of 2010-
2011 who were enrolled in a teacher education program at a public university. Data collection tool entailed pre-service 
elementary teachers posing world division problems corresponding to the fractions written in symbolic form. The results of the 
study revealed that pre-service elementary mathematics teachers posed problems involving fraction multiplication rather than 
fraction division and they used invert and multiply algorithm. There was evidence that they did not have adequate learning about 
fraction division. 
© 2012 Published by Elsevier Ltd. 
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1. Introduction 
Students have difficulty with fractions. Fractions are difficult for students because it has different meanings: 1) a 
part/whole comparison 2) an operator 3) a ratio or rate 4) a quotient 5) a measure (Behr, Lesh, Post& Silver, 1983; 
Kieran, 1976). The main meaning of fractions is part/whole comparison and basing only on this meaning can cause 
difficulties in students’ basic understandings. Researches revealed that division is the most complex mathematical 
operation and fractions are the most complex numbers (Ma, 1999). One reason for this is the teaching strategy of 
fractions and operations with fractions. Fraction division is also difficult for pre-service teachers because its 
meaning requires explanation through connections with other mathematical knowledge, various representations, and 
real world problems (Ball, 1990; Simon, 1993; Li, 2008; Ma, 1999).  
Effective teachers must know and understand the mathematics they are teaching but researches revealed that 
mathematics teachers and pre-service elementary mathematics teachers don’t have adequate knowledge about 
fractions and fraction division (Ball, 1990; Işıksal, 2006; Newton, 2008; Simon, 1993; Li& Kulm, 2008; Redmond, 
2009; Kılcan, 2009) because teachers often teach fraction division in a rule based manner (Tirosh, 2000).  
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 On the other hand, problem posing generates of a new problem or a question and reformulates a problem during 
the problem solving process. (1) generate a problem from a given situation, (2) reformulate a problem as it is being 
solved, (3) formulate a new problem by modifying the goals or conditions of an already solved problem (Toluk, 
2009 cited in Silver, 1994). Problem posing can help students to see a standart topic in a sharper light and help them 
to acquire deeper understanding of it as well (Brown and Walter, 2005; Toluk, 2009).  
Many studies have examined teachers and pre-service elementar
However, few research studies have looked at insight of why they have difficulty with fraction division. The 
purpose of this research was to investigate pre-
posed for modeling fraction division and probed.To determine pre-
problem types about fraction division, we asked st for fraction division because 
could answer questions about the meaning of symbolic representations (Stoyanova, 2003; Whitin, 2004).  
2. Methods 
2.1. Research Design 
 Qualitative methods were used in analyzing participating pre- problems. Descriptive statistics 
were used to de interviews were used to probe their answers.  Clinical 
approaches to assess
mathematically (Hunting, 1997). 
2.2. Sample 
 The study was conducted with 82 pre-service elementary mathematics teachers studying at a public university 
education faculty during the first term of the 2010-2011 academic year in Turkey. There were 63 female and 19 
male students enrolled the study. Convenience sampling method was used in the selection of participants. 
2.3. Instruments 
 Data collection tool was developed by researchers. It consisted of 4 open-ended items. The 4 items entailed pre-
service elementary teachers posing world division problems corresponding to the fractions written in the symbolic 
form. This fraction combination was a simple fraction divided by a simple fraction, the second was a simple fraction 
divided by a component fraction, third was a component fraction divided by a simple fraction and the fourth was a 
component fraction divided by a component fraction.  
2.4. Data Analysis 
Pre-service elementary mathematics teachers  problems were examined and classified. Descriptive statistics were 
used to determine pre-service elementary mathematics teachers  problem types. Pre-service elementary mathematics 
teachers who posed inappropriate problems were chosen and their answers were probed. For this purpose clinical 
interview was used. They were asked to explain and justify their answers. The interviews were tape-recorded and 
transcribed.   
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3. Findings 
Pre-  
 
Table 1: Pre-  
 
 
3.1 Findings of First Symbolic Form 
 Participants were asked to pose a world problem for modeling 1 1:
2 3
. It can be seen at Table 1 that % 46.3 of 82 pre-
service 
and %14.6 could not able to pose any problem. 
Some of the appropriate examples of the problems were 1
2
 an apple than 1
3
of an 
ratio of 1
2
 to 1
3   
 
Inappropriate problems were A cake is cut in half. 1
3
 of this cut piece is cut off. What is the fraction 
re-service elementary 
mathematics teachers thought that calculating how many 1
3
 were in 1
2
 was the same as calculating 1
3
 of 1
2
. They 
1
2
 over a 1
3
that is the fraction division statement was read as 
fraction multiplication and some read the fraction with the invert-multiply algorithm. From this, it could be seen that 
the mistakes made by the candidates could have been resulted from misreading the fraction.  
3.2 Findings of Second Symbolic Form 
 Participants were asked to pose a world problem for modelling 1 5:
2 3
. It can be seen at Table 1 that % 31.7 of 82 
pre-service elementary mathematics teachers could pose appropriate problems, % 52.3 could not pose appropriate 
problems and %14.8 could not able to pose any problem. 
 
 
 
 
 Appropriate Problem Inappropriate Problem 
 
Unable to Pose 
Problem 
Grade Division Ratio Multiplication Invert and 
Multiply 
 
Pre-service Elementary Mathematics 
1 1
:2 3  
 f % f % f % f % f % 
1 5 6.1 12 14.6 15 18.2 7 8.5 6 7.3 
2 7 8.5 14 17.1 5 6.1 5 6.1 6 7.3 
Total 12 14.6 26 31.7 20 24.4 12 14.6 12 14.6 
Pre-service Elementary Mathematics 
1 5
:2 3  
1 4 4.9 6 7.3 14 17.1 15 18.2 6 7.3 
2 2 2.4 14 17.1 6 7.3 8 9.7 7 8.5 
Total 6 7.3 20 24.4 20 24.4 23 27.9 13 14.8 
Pre-service Elementary Mathematics 
5 1
:3 2  
1 9 11 12 14.6 14 17.1 10 12.2 2 2.4 
2 7 8.5 14 17.1 5 6.1 5 6.1 4 4.9 
Total 16 19.5 26 31.7 19 23.2 15 18.3 6 7.3 
Pre-service Elementary Mathematics 
5 3
:3 2   
1 4 4.9 11 13.5 7 8.5 11 13.4 10 12.2 
2 7 8.5 10 12.2 2 2.4 6 7.3 14 17.1 
Total 11 13.4 21 25.7 9 11 17 20.7 24 29.3 
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 Some of the appropriate examples were 1
2
 bigger than 5
3
 1
2
 to 5
3
  
   Inappropriate problems were as follows; 
taking 5
3
 of 1
2
Aylin uses half of her wages for personal expenses. As she spends 5
3
of the remaining money on 
 
3.3. Findings of Third Symbolic Form 
  Participants were asked to pose a world problem for modeling 5 1:
3 2
. It can be seen at Table 1 that % 51.2 of 82 
pre-service elementary mathematics teachers could pose appropriate problems, % 41.5 could not pose appropriate 
problems and %7.3 could not able to pose any problem. 
   5
3
of a loaf of bread and 
5
3
 of a piece of wood and 
then decide to take off 1
2
   
   5
3
 of the ducks on the lake fly off when 
he approaches. If he shoots half of the ducks that remain, how many of the total amount of ducks did he shoot? 
3.4. Findings of Fourth Symbolic Form 
 Participants were asked to pose a world problem for modeling 5 3:
3 2
. It can be seen at Table 1 that % 39.1 of 82 
pre-service elementary mathematics teachers could pose appropriate problems, % 31.7 could not pose appropriate 
problems and %29.3 could not able to pose any problem. 
   Some of the examples of the inappropriate problems were 2
3
 of the total amount added. 3
2
 of 
5
3
 loaves of bread. How much is 2
3
 of this 
 
4. Conclusions and Recommendations 
 Even though pre-service teachers could correctly calculate the fraction divisions, they were challenged to pose 
appropriate real world problems. This was evidence that pre-service elementary mathematics teachers  knowledge of 
fraction division did not go beyond the functional use. Students know all the rules to find result and use these rules 
but are unable to explain the meaning (Aksu, 1997). The clinical interviews revealed that the pre-service teachers 
had important difficulties with the meaning of fraction division.  The pre-service teachers knowledge did not go 
beyond the invert- multiply algorithm to find the result. According to the findings from the clinical interviews and 
the problems that the formed, it can be seen that this resulted from the rote learning of to divide a fraction, invert 
 Another finding was that the pre-service teac ving come 
across fraction since their primary school days, they have never looked at it anymore than using rules to reach a 
pre-
service teachers they were having difficulty posing problems, they answered that in primary and middle school 
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problems were never posed that only problems were given and solutions reached. The results from this study, is 
consistent with the findings from Zembat et al (2004) that to find the division answer the invert-multiply algorithm 
is used; that there are difficulties posing mathematical problems including fraction division; that the meaning of 
 that the meaning of fraction multiplication was 
In the results obtained by Ma (1999), teachers were challenged to 
model problem containing fraction division. The most common mistake that teachers make is to use fraction 
multiplication instead of division in the models. Tirosh (2000) and Redmond (2009) asked pre-service teachers to 
pose a problem for modelling fraction division, they posed multiplication problem instead of division.  
 From the clinical interviews, it was observed that they had been taught the traditional method since primary school 
and because of this the division of fractions had never gone beyond the invert-multiply algorithm. As the teaching 
candidates had approached the division of fractions on the memorized rule, that is the first fraction stays the same 
but the second is inverted and then multiplied, and due to this, they did not have a deep understanding of the concept 
of fraction division.  
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